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Possible and Probable Pathways 
 Surface spills 
 possible surface water contamination 
 possible groundwater contamination 
 remediation – sometimes prompt, sometimes not 
 Weld County, July 2010-June 2011 
 77 spills involving benzene, toluene, ethylbenzene, xylenes 
 84% remediated by May 2012 
 
Possible and Probable Pathways 
 Probability of surface spills 
 
 
 Pspill :  probability of a spill – 0.1 to 0.5 
 frequency of spills (all known and reported?) 
 number of sites (active or total?) 
 ffluids spilled : fraction of fluid spilled – 0.0001 to 1 
 reported volume of spills 
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Possible and Probable Pathways 
 Subsurface releases 
 possible groundwater contamination 
 scenarios 
 well casing integrity 
 abandoned wells 
 existing faults and fractures 
 etc. 
 groundwater flow and transport modeling 
 EPA 
 AWG SRN 










Possible and Probable Pathways 
 Probability of subsurface release by well failure 
 
 
 Pwell failure :  probability of casing failure – 10
-8 to 0.02 
 what is failure? 
 how to measure failure? 
 ffluids released : fraction of fluid released – 10
-6 to 0.1 
 what is the severity of the failure? 
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Possible and Probable Pathways 
 Probability of subsurface release by fractures 
 
 
 Pfractures :  probability of fractures as pathway 
                 – 10-6 to 0.1 
 need more data, field and modeling! 
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“Will I be able to drink the water from my well?” 
“The probability that your well will be contaminated 
  is somewhere between 0.55 and 10,350 in a million.” 
“Will I be able to drink the water from my well?” 
“Maybe.” 
“Will I be able to drink the water from my well?” 
